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Instructions

1. This paper consists of TWO sections.

a. SECTION A(COMPULSORY): 40 MARKS
Answer ALL QUESTIONS.

b. SECTION B: 60 MARKS
Answer ANY THREE questions.
Submit solutions to ONLY THREE questions in Section B.

2. Each question in Section B is worth 20%. -
3. Show all your working.
4. Non programmable calculators may be used (unless otherwise stated).

5. Special requirements: None.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN GIVEN BY
THE INVIGILATOR.



SECTION A: ANSWER ALL QUESTIONS

1.1.

1.2.

1.3.

1.4.

Write short notes explaining the following concepts

(a) order of a PDE, 2]
(b) linearity, [4]
(c) well posedness of a PDE, [4]
(d) boundary conditions. 6]
Determine the region in which the given partial differential equation
> — 2)2 2 .
Ugz — 4/ (/{———;ﬂ-um + Uy = €7
is hyperbolic, parabolic or elliptic. (u = u(z,y)). [6]

Solve the following partial differential equations, (u = u(z,y)).

(8) (2ay - 1) + (u— 222, = 2(z — uy),
(b) (1 —z)uy +uy =0.

a4 <=

Assuming 1 + zy # 0, show that u(z,y) = F (1—_{_{@) is a solution of the
following PDE
T?ug +uy, = 0.

[5]



SECTION B: ANSWER ANY 3 QUESTIONS

2. Solve the following partial differential equations using the method of Laplace

transforms
(@) ug +sint =0, u(z,0) =z, u(0,t) =0. [10]
(b) zus +u =zt, wu(z,0) =0, u(0,t) =0. [10]

3. Counsider the following partial differential equation
gy — 4z + 2uy, + 3u = 0.

(a) Classify the partial differential equation as liyperbolic, parabolic or ellip-

tic. : (3]
(b) Reduce the equation into its canonical form and hence find the general
solution. ‘ [17]

4. Consider the function

~1, =<z :
fle)=40, z=0 flz+2m) = f(z).
+1, O<z<m.
(a) Find the fourier series expansion. [12]

(b) Usc Parscval’s identity to find the value of the suin

<

5. Find the particular solutions for the following partial differential equations
(a) yu, — 2?uy = zy, uw=2*on 3y? = 2z% [10]
(b) uzy =1, wu=0andu,=0o0nz+y=0. [10]

6. Show that the initial value problem with non-homogeneous boundary condi-
tions

U~ Upe =0, O<z <L, t>0
w(0,8) =Ty, t>0

w(L,t)=Tp, t>0
u(z,0) = f(z), 0<z<1

can be transformed to an initial value problem with homogeneous boundary
conditions. Hence find the general solution of initial value problem using sep-
aration of variables. [20]



Table of Laplace Transforms
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